Abstract. Type 2 diabetes mellitus (T2DM) is a problem in health because it can cause a high disability and death worldwide. A metabolic disorder occurs which associated with pathophysiological changes in many organs in type 2 diabetes. Death is not caused by diabetes directly, but from its complications. Most complications are diabetic ulcers with a prevalence of 25%
Introduction
Type 2 diabetes mellitus (T2DM) is a problem in health because it can cause a high disability and death worldwide [1] . The global prevalence of type 2 diabetes in adults over the age of 18 increases from 4.7% in 1980 to 8.5% in 2014, especially in developing and poor countries [1] . A metabolic disorder occurs which is associated with pathophysiological changes in many organs in type 2 diabetes. Death is not caused by diabetes directly, but from its complications. Most complications are diabetic ulcers with a prevalence of 25% [1] , [2] .
Diabetic ulcers are preceded by peripheral artery disease (PAD), which is experienced by 20% of patients with DM, with various levels of clinical emergency. The process of diabetic ulcer begins with a state of chronic hyperglycemia which results in arterial endothelial dysfunction. Many factors and conditions can affect vascular endothelial inflammation, that currently, an important issue is vitamin D. Many studies have told about the role of vitamin D in diabetes and cardiovascular disease [3] , [4] .
So, this research aims to show the condition of vitamin D status in diabetic ulcer patients in tropical area.
Materials and Methods
It was cross-sectional designed research and the study population was patients with diabetic ulcers who were treated (outpatient and inpatient) in dr. M. Djamil Padang Hospital and Ibnu Sina Yarsi Padang Hospital and others, where the diagnosis of Diabetes Mellitus has been made by a specialist in internal medicine/endocrinologist. The sample of the study was part of the study population that met the inclusion and exclusion criteria.
The number of samples is 36 people through interviews and medical record data. Inclusion criteria are : age 40-65 years, HBA1c levels> 6.5%, ABI> 0.4 to 1.2. Exclusion criteria a are a patient who was suffering from arterial complications: occlusion, bleeding; suffering from organ diseases that affect vitamin D metabolism, eg osteoporosis, hypothyroidism as a complication of diabetes or hypertension; There is a lesion or ulcer in the ankle, and infection, sepsis.
Vitamin Clearing and editing process is carried out after collecting data. Then the data obtained were analyzed by computer systems and presented in the form of tables. Based on Table 1 . Most diabetic ulcers occur in the range 50-60 years old. The tendency for women was higher than for men (52.78% vs 47.22%). Nearly 50% of patients suffered from advanced diabetic ulcers based on Wagner's classification (stages 3 and 4; 41.67% and 5.56%). Commonly known as DM at the age of> 40. The vitamin D status was below the normal value in more than 50% of diabetic ulcer patients shown in Table. 2 Table 3 shows the results of the relationship between Vitamin D status and age in diabetic ulcer patients can be seen in that 80% of patients aged 50-60 years had a vitamin D value below normal values, this relationship was statistically significant with p = 0.021. 52.60 52.90
Result
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Vitamin D Status in Diabetic Ulcer
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Relationship Between Vitamin D Status and Wagner Classification
1.000
The results of the relationship between Vitamin D status and Wagner's classification of diabetic ulcer patients can be seen in Table 4 . It was found that there was no significant difference between vitamin D status and age in diabetic ulcer patients with p = 1.000, but it is seen that more than 50% of patients with diabetic ulcers were in abnormal vitamin D status. 52.00 54.50
Relationship Between Vitamin D Status and Body Mass Index
1.000
The results of the relationship between Vitamin D status and BMI in diabetic ulcer patients can be seen in Table 5 , it was found that there was no significant difference between vitamin D status and BMI in diabetic ulcer patients with p = 1.000.
Discussion
The majority (44.4%) of diabetic foot sufferers aged 50-60 years, almost the same in both groups. Some literature in Indonesia about diabetic ulcers, among others, Padang gets an average age of 55.2 years, with a range of 40-59 years (65.8%), Manado gets 76.3% at the age of >50 years, Denpasar gets 46.9% at the age of 50 -59 years (37.5 + 9.4) [5] , [6] , [7] . Most patients in age> 50 years in other countries, India gest an average age of 58 years, another study showed an average age of 61 years and mostly occurs in the range of age 45-60 years [8] , [9] , [10] . Research by Zhang found an average age of 61.7 ± 3.7 years [11] .
Research by Kahuripan found the result of diabetic ulcer patients is found in Lampung almost young, which is 50% at the age of 30-50 years. Data published by the Inter-Society Consensus for the Management of Peripheral Arterial Disease (TASC II), indicate that there is an increased incidence and prevalence of diabetic ulcer in accordance with increasing age, which is 3% in patients with diabetes over the age of 40 years, and 6% in over 60 years old [13] .
The sex distribution between men and women had almost in the same ratio. Some studies have shown that the prevalence of the peripheral disease is more in men than women, 70%, 55.3%, and 53.1% [5] , [6] , [7] . Another study in India found men (59.7%), another study found men (4.5%, 95% CI: 3.7-5.2) compared to women (3.5%, 95% CI: 2.8-4.2) and male (66.66%) [8] . [9] , [10] . However, different results in the Lampung study were 34.7% male and 65.3% female [12] .
Male gender is a predominant factor associated with the occurrence of ulcers, but not a single risk factor for developing ulcers. In one study also found incidence and prevalence in men 2.2 times higher than women, which was caused by higher physical activity in men which facilitated diabetic ulcers. In the study by Dwikayana, high prevalence in men may be caused by the presence of central obesity [7] .
The rate of ulceration clinically shows wide variations, ranging from closed lesions, superficial to deep ulcerations, even gangrene, known as Wagner classification. This study showed that the majority of participants had a stage 3 Wagner classification ulcer clinical condition Decroli obtained the same results, namely patients generally came with grade 3 ulcers (55%). Kristiani gets different results that in general come with Wagner grade 4 grade (26.3%) followed by grade 1 (23.7%), almost the same as the results of Dwikayana, that patients came with grade 1 (37.5%) and IV (37.5%) [6] , [7] . Research by Saseedharan, most patients came with ulcers that had affected tendons and capsules (49.1%), patients with ulcers that affected the muscles (40.7%) and up to joints and bones (10.2%) [5] , [6] , [7] , [8] .
The vitamin D status is below the normal value in more than 50% of diabetic ulcer patients shown in Table. 2 The results of the relationship between Vitamin D status and age in diabetic ulcer patients can be seen in Table 3 . That 80% of patients aged 50-60 years had a vitamin D value below normal values, this relationship was statistically significant with p = 0.021.
In the study by Zubair found that there was a significant relationship between vitamin D status with the incidence of Diabetic Foot Ulcer (p <0.005) patients with Diabetic Foot Ulcer had an average of 8.4ng / ml vitamin D levels, in general patients with Wagner classification grade 2 (58%) [14] . The results of this study are consistent with other studies showing that vitamin D prevents and improves vascular disease, through improvement of anti-inflammatory indicators such as Nitric Oxide (NO). Normally, endothelial cells produce NO which provides a vasodilating effect and protects blood vessels from endogenous injury. In conditions of low NO levels, vasoconstriction will occur resulting in disruption of endothelial microcirculation. Endothelial dysfunction can be triggered by hyperglycemia in patients with type 2 diabetes due to active inflammatory cytokines and initiating the development of diabetic feet, accompanied by neuropathic conditions [11] , [15] .
A study by Nasri told that the association between vitamin D status with age, in line with this study by Linnebur, found that in patients in their eighties (70%) were in a insufficiency of vitamin D. This suggests that elderly people need vitamin D supplementation in order to meet their daily needs, besides that there are also several factors affecting vitamin D status in these parents such as other diseases that follow and Body Mass Index (BMI) [16] , [17] .
There was no significant relationship between BMI and vitamin D status in the body, but it can be seen that the number of BMI patients <25 had more normal vitamin D levels than≥ 25. This result is consistent with the study by Bischoff that there is a negative association between vitamin D status and BMI. 21.5% of normal subjects and only 12.9% of obese subjects will have a normal vitamin D status. This may be explained by a study by Wortsman, that the presence of fat deposition in obese individuals can cause a decrease in vitamin D bioavailability through the skin and diet [18] , [19] .
Conclusions
Our finding the vitamin D status is below the normal value in more than 50% of diabetic ulcer patients. That vitamin D prevents and improves vascular disease, through improvement of anti-inflammatory and finally, it makes an endothelial dysfunction that contributes to being a diabetic ulcer.
